A new similarity measure bchveen a digital image and its quantised d o n is presented. By calculating the quantisation error on each of a ~~I U I K X of subdomains, we can obtain a quantisation mor curve as a similarity measure. This measure outperforms the commonly uscd measure for estimating the similarity betweal rrquantiacd images.
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Introduction; Image requantisation is a necessary step for displaying an image on a display system with Werent grey-level resolution. For example, when a 256-level image is to be displayed on a monochromatic monitor, it must be requantised to bilevel. If more than two grey levels are available for certain modem graphics devices, then a multilevel quantiser is needed to requantise the given image. Many techniques have been proposed to solve this quantisation problem [l, 21.
However, it is diiXdt to judge fairly the similarity or dissimilarity between the original image and its quantised image. The sum of the diITerence of corresponding pixel intensities is commonly used to measure the similarity betwem two images. However, even when this quantity is small, the difference of two images can be easily distinguished hy human eyes in most case.s. In other words, the s u m of differences is not good enough when used as a similarity measure of two images. Therefore, we propose an improved similarity measure for images. This new measure, ref& to as the quantisation error curve (QEC), is based on a similarity criterion proposed by Hsueh et al. [3] and is particularly useful for requantised images. Given two quantised images g, and g, of the original image f. There is no doubt that g, is more similar tof than g, if PE&) s QEJgd, VS. Thus, we can use QEC to measure the similarity or dissimilarity between an image and its quantised image. Note that it is time-consuming and impractical to compute QEs for all possibilities of subdomain S. In our implementation, QEs is calculated only when S is a square region and N is chosen such that 
Conclusion;
We have proposed the QEC to measure the similarity or dissimilarity between an image and its quantised counterpart. QEC is based on the following criterion: two similar images must have similar illumination in any subdomains. When the quantisation error with fixed subdomain cannot distinguish the difference of two images, QEC can provide more information.
It should be noted that the QEC can he computed for any two images with the same domain. Thus, the QEC can also be used as a similarity measure for any two images. the channel capacity of this subset of signal points. It is inherent to multilevel coding that all signal points a, E A have equal a priori probabilities because the components @ of the labels are assumed to be chosen independently and equiprohably at each level. We assume that the multilevel code is based on a regular binary set partitioning tree, i.e. the set partitioning is carried out in such a way that all 2q subsets & O~I ... <+> at level q have the same capacities C(Aco,, ,,, For the AWGN channel, a partitioning tree is regular if the average Euclidean distance spxtrum from any point in A,oct ...ceIcq to all points in &O,I ... c+~; is equal for all subsets Acoc, This property is obviously given for subsets which only differ in translation and rotation. The memoryless channel is characterised by M conditioned probability density functions f&&) of the channel output variable y for given input symbol a,.
(i) Lemma: The capacity @ of the equivalent binary channel for coding level 0 is given by The integral has to he evaluated over the space Y of the channel output variables y. The density of the channel output variable y for given input P is given by 2 fYldY) = -
%am(U)
co E I0,l) (3) omEAco The capacity of any signal (mb-)set B with 1BI equiprobable ele-
ments is
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